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(57) Abstract: A description is given of a method for 
manufacturing a pneumatic tyre (1) comprising a toroidal 
carcass structure having a crown portion defined between 
two axially opposed side walls that extend radially to- 
wards the axis of rotation of the said tyre and terminate 
in two circumferential portions containing an annular re- 
inforcing structure for anchoring the said tyre (1) on a 
corresponding mounting rim, and a tread band (4) ex- 
tending circumferentially around the said carcass struc- 
ture with a moulded relief pattern comprising solids al- 
ternating with cavities at least in the axial direction, the 
said method comprising the following steps : forming 
the said carcass structure on a toroidal support; winding, 
onto the said crown portion of the said carcass structure, 
a strip (9, 10) of elastomeric material in a plurality of 
axially consecutive turns of the said strip (9, 10), until 
the said tread band (4) is formed; and placing the said 
tyre (1) in a curing mould and moulding and curing the 
said tyre, the said method also including the following 
steps: producing the said strip (9, 10) with an elongate 
right cross section that is asymmetrical in the transverse 
direction, and winding the said strip (9, 10) onto the said 
crown portion, one turn being at least partly overlapped 
onto the previously deposited, axially adjacent turn. 
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Method for manufacturing a pneumatic tyre 

The present invention relates to a method for 
manufacturing a pneumatic tyre comprising at least one 
5 component made of an elementary semi -finished product 
of elastomeric material wound in consecutive 
overlapping turns . 

A tyre comprises a plurality of components, made of 
elastomeric material possibly incorporating reinforcing 

10 elements, assembled together to form a monolithic 
structure shaped in a toric loop, having a crown 
portion and two axially opposed side walls each 
extending radially towards the axis of rotation of the 
said tyre from one edge of the said crown portion. In 

15 particular, a radial tyre usually comprises, firstly, a 
carcass containing one or more carcass plies reinforced 
with reinforcing cords lying in radial planes, that is 
planes containing the axis of rotation of the tyre, and 
having their ends firmly attached to two annular metal 

2 0 cores, usually known as bead wires, forming the 
reinforcement of the beads, that is the radially inward 
edges of the said tyre, the function of which is to 
enable the tyre to be fitted to its corresponding 
mounting rim. On the crown of the said carcass is a 

25 thick band of elastomeric material, usually known as 
the tread band. Between the carcass and " the tread band 
is a reinforcing structure usually known as the belt 
structure, comprising at least two radially 
superimposed layers of rubberized fabric containing 

30 metal reinforcing cords that run parallel with each 
other within each layer and lie at an angle with the 
cords of the adjacent layer, and preferably also a 
third layer of textile or metal reinforcing cords wound 
circumf erentially, in a radially external position, at 

35 least over the edges of the underlying layers. 

In addition to possessing the above components, 
tyres intended to be used without an inner tube, also 
known as "tubeless" tyres, are also covered internally 
with an airtight (that is impermeable to air) layer of 

40 elastomeric material. This airtight layer, or "liner" 
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as it is also known, constitutes a further component of 
the tyre of fundamental importance because the correct 
operation of the tyre depends on its integrity over 
time . 

5 It should be pointed out that, for the purposes of 

the present description, the term "elastomeric 
material" means a composition comprising at least one 
elastomeric polymer and at least one reinforcing 
filler. This composition preferably also includes 

10 additives such as crosslinking agents and/or 
plasticizers . Owing to the presence of the crosslinking 
agents, this material can be crosslinked by heating, 
thus forming the final product. 

In conventional tyre-building processes, each of 

15 the said components is made using the so-called "semi- 
finished" products, i.e. continuous sheets of 
elastomeric material prepared separately and in large 
quantities before the tyre itself is made. If composed 
of the elastomeric material only, these sheets may have 

20 a right cross section of variable profile and 
thickness, whereas if they include reinforcing 
elements, especially cords, their thickness is largely 
uniform and they take the name of rubberized fabrics. 

The aforesaid "semi-finished" products are 

25 collected in special containers, such as reels, and are 
stored while awaiting assembly on the tyre. 

The building process that employs these semi- 
finished products usually consists of a series of 
successive steps carried out by winding, at each 

30 appropriate stage, a particular sheet onto a building 
drum, cutting (or in some cases pre-cutting) the said 
sheet into a length approximately equal to the 
circumference of the drum, and joining the 
circumf erentially opposite ends of the said sheet 

35 length directly on the said building drum. 

In more recent times particular attention has been 
given to the search for production methods that would 
eliminate or at least reduce the preliminary production 
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of semi-finished products that are later used during 
tyre building. For example, as explained in European 
patent application EP 928 680 by this Applicant, a tyre 
is formed directly on a toroidal support by forming 
5 axially overlapping and/or radially superimposed turns 
of an elementary semi-finished product of suitable 
dimensions wound on the said support immediately 
subsequent to its own manufacture. In particular, three 
different types of elementary semi - finished products 

10 are used, viz.: a profile of elastomeric material only, 
essentially of rectangular section, hereinafter 
referred to as "strip"; a tape of elastomeric material 
containing long embedded reinforcing elements, 
typically textile or metal cords, hereinafter termed 

15 "strip-like element"; and rubberized plain metal wires 
or cords . 

In this technology, each component made of 
elastomeric material only, such as the liner, side 
walls, fillers and tread band, is formed by winding 

20 successive axially adjacent, optionally radially 
superimposed turns of the said strip onto the said 
toroidal support . 

More precisely, this winding action involves a 
relative displacement in the axial direction between 

25 the said toroidal support, which is turned about an 
axis coinciding with the axis of rotation of the 
developing tyre, and an output die of an extruder 
extruding the said strip. 

The Applicant has observed that, if a tread band is 

30 to be made, optimum moulding of the relief pattern in 
the said band during the tyre curing process requires 
that the elastomeric material of the band be 
distributed with an axially variable thickness that is 
greater roughly in the hollows and less in the solids 

35 of the moulding matrix. However, it proves difficult to 
achieve this thickness variation with the normal 
elastomeric strip of roughly rectangular section, 
during a single relative axial displacement in the same 
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direction along the peripheral line of the right cross 
section of the toroidal support, between the said 
toroidal support and the said output die. 

Specifically, several relative axial displacements 
5 must be made in both directions, even if necessary 
interrupting the delivery of the strip into sections, 
which of course complicates the process and lengthens 
the tyre building process. 

The Applicant has observed that, by suitably 

10 modifying the right cross section of the said strip, it 
is possible to carry out a method of manufacturing a 
tyre that produces a green tyre in which the radially 
outer surface of the tread band substantially matches 
the curing mould, by depositing the said strips in a 

15 single relative axial displacement, in the same 
direction along the peripheral line of the right cross 
section of the toroidal support, between the said 
toroidal support and the said output die. 

The Applicant has found that shaping of the right 

20 cross section of the said strip to make it elongate and 
asymmetrical in the transverse direction makes it 
possible to produce a tyre in which a tread band whose 
thickness can be varied at will in the axial direction 
is produced by the said single relative displacement 

2 5 between the said toroidal support and the said output 

die, by spiralling the said strip in consecutively 
deposited turns that at least partly overlap at their 
edges . 

In its first aspect the invention relates to a 

3 0 method for manufacturing a pneumatic tyre comprising a 

toroidal carcass structure having a crown portion 
defined between two axially opposed side walls that 
extend radially towards the axis of rotation of the 
said tyre and terminate in two circumferential portions 
3 5 containing an annular reinforcing structure for 
anchoring the said tyre on a corresponding mounting 
rim, and a tread band extending circumf erentially 
around the said carcass structure with a moulded relief 
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pattern comprising solids alternating with cavities at 
least in the axial direction, the said method 
comprising the following steps: 

- forming the said carcass structure, 

5 - winding, onto the said crown portion of the 

said carcass structure, a strip of elastomeric 
material in a plurality of axially consecutive turns 
of the said strip, until the said tread band is 
formed, 

10 - and placing the said tyre in a curing mould and 

moulding and curing the said tyre, the said method 
being characterized in that it includes the following 
steps : 

- producing the said strip with an elongate right 
15 cross section that is asymmetrical in the transverse 

direction,- 

- and winding the said strip onto the said crown 
portion, one turn being at least partly overlapped 
onto the previously deposited, axially adjacent turn. 

20 Here and in the rest of this description, a 

transverse direction in a right cross section means a 
direction perpendicular to the greatest dimension of 
the said right cross section. 

A strip having an elongate right cross section that 

25 is asymmetrical in the transverse direction means a 
strip with an essentially "drop" -shaped right cross 
section, that is thick near one edge and tapering 
towards the other edge. 

In particular, by depositing the said strip on a 

3 0 toroidal support with the greatest dimension more or 
less parallel to the axis of rotation of the support, 
it is possible to partially overlap the axially 
adjacent turns in such a way as to vary the thickness 
of the deposited layer, modifying this thickness along 

35 the axial line according to requirements. 

The method according to the invention preferably 
includes the step of correlating together the shape of 
the cross section of the said strip and the amount of 
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overlap of axially adjacent turns to form a tread band 
whose thickness may vary in the axial direction. 

The said tread band is advantageously produced with 
a single relative axial displacement, in the same 
5 direction along the peripheral line of the right cross 
section of the toroidal support, between the said 
toroidal support and the said output die. 

In accordance with the method according to the 
invention, the step of correlating the shape of the 
10 cross section of the said strip and the amount of 
overlap of axially adjacent turns is carried out by 
varying the winding pitch of the said strip. 

In a preferred solution, a portion of tread band of 
increasing thickness is produced by reducing the said 
15 winding pitch. 

Alternatively, a portion of tread band of 
decreasing thickness is produced by increasing the said 
winding pitch. 

According to the invention the said correlating 
20 step produces a plurality of cavities and reliefs that 
substantially match the solids and hollows, 
respectively, of a moulding matrix for the said tread 
band. 

In a preferred embodiment, the said strip is 
25 extruded with a right cross section having at least one 
taper at one edge. 

In a further embodiment the said right cross 
section is tapered at each edge, the taper towards one 
edge being steeper than the taper towards the other 
3 0 edge. 

In a second aspect the invention relates to a 
method for retreading a pneumatic tyre, comprising the 
following steps: - preparing a carcass structure for 
the said tyre, - winding, onto a crown portion of the 
35 said carcass structure, a strip of elastomeric material 
in a plurality of axially consecutive turns of the said 
strip, until a tread band is formed, - and placing the 
said tyre in a curing mould and moulding and curing the 
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said tyre, the said method being characterized in that 
it includes the following steps: - producing the said 
strip with an elongate right cross section that is 
asymmetrical in the transverse direction; - and winding 
5 the said strip onto the said crown portion, one turn 
being at least partly overlapped onto the previously 
deposited, axially adjacent turn. 

The said method preferably includes the step of 
correlating together the shape of the cross section of 

10 the said strip and the amount of overlap of axially 
adjacent turns to form a tread band whose thickness may 
vary in the axial direction. 

Other features and advantages will become clearer 
in the course of the following detailed description of 

15 a preferred, but not exclusive, embodiment of a method 
for manufacturing a tyre, according to the present 
invention. This description will be given below with 
reference to the attached drawings, which are provided 
purely by way of indication and are therefore not 

20 restrictive. In the drawings: 

- Fig. 1 is a right cross section through a tyre 
produced using the manufacturing method according to 
the present invention; 

- Fig. 2 is a schematic view in right cross 
25 section of a strip for tyre components in accordance 

with one embodiment of the present invention; 

- Fig. 3 shows schematically, in right cross 
section, a preferred embodiment of the strip 
according to the invention; 

30 - Fig. 4 is a partial view in right cross section 

of a tyre partially enclosed in a mould; and 

- Fig. 5 is a partial view in right cross section 
of a tread band produced by the method according to 
the invention. 

35 Referring to Figure 1, a radial pneumatic tyre 1 

comprises a carcass shaped in a toric loop containing 
one or more carcass plies 2 reinforced with reinforcing 
cords lying in radial planes, that is planes containing 



WO 03/070454 



- 8 - 



PCT/IT02/00100 



the axis of rotation of the tyre. Each carcass ply 2 
has its ends firmly attached to at least one metal 
annular reinforcing structure 3, usually known as the 
bead wire, forming the reinforcement of each bead, that 
5 is the radially inward edges of the said tyre, the 
function of which is to enable the tyre to be fitted to 
a corresponding mounting rim (not shown) . 

On the crown of the said carcass is a thick band 4 
of elastomeric material, i.e. the tread band, in which 

10 a relief pattern is formed which is intended for 
contact with the ground such as to give the tyre grip, 
long lie, quiet running and even wear. 

Between the carcass and the tread band is a 
reinforcing structure usually known as the belt 

15 structure, comprising at least two radially 
superimposed layers 6 of rubberized fabric containing 
metal reinforcing cords that run parallel with each 
other within each layer and lie at an angle with the 
cords of the adjacent layer; the layers are preferably 

20 laid symmetrically with respect to the equatorial plane 
p-p of the tyre. The said belt structure 5 preferably 
includes, in a radially external position, at least 
over the edges of the underlying layers 6, a third 
layer 7 of textile or metal cords wound 

25 circumf erentially (at 0°) . This belt structure 5 has, 
as is well known, the specific task of resisting those 
forces which, when the tyre is running, arise from the 
inflation pressure and centrifugal force, and of 
maintaining the necessary driving behaviour 

30 characteristics, specifically when travelling around 
curves. In Figure 1 this belt structure 5 is depicted 
only in part, for simplicity. 

In the tread band 4 there are variously arranged 
grooves of which the generally circumferential grooves 

35 8 are shown in Figure 1 by their cross section. 

Because of these grooves, the tread band varies in 
thickness, particularly in the transverse direction; 
this thickness is at its greatest between its radially 
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outermost surface, which is that intended to contact 
the ground, and its radially innermost surface, in 
contact with the underlying components of the tyre, and 
at its least between the bottom surface of the said 
5 grooves and the said radially innermost surface. 

An example of the tyre manufacturing process is 
explained in the aforementioned European patent 
application EP 928 680 by the present Applicant. 
Briefly, a limited number of elementary semi-finished 

10 products, as defined earlier, are fed to a toroidal 
support, the outer profile of which coincides with the 
profile of the radially innermost surface of the 
desired tyre. The said toroidal support is passed, 
preferably by a robot system, between a plurality of 

15 workstations, at each of which one particular tyre 
manufacturing step is performed, in automated 
sequences. In particular, the entire structure of the 
green tyre is formed by overlapping adjacent turns of 
the said elementary semi-finished products on the said 

2 0 toroidal support. 

In accordance with the invention, the liner is the 
first to be deposited on the said toroidal support; 
this basically consists of a sheet of elastomeric 
material which, in the cured tyre, constitutes the 

25 airtight inner surface of the tyre. 

Next, one or more elastomeric fillers are deposited 
on the said toroidal support, and manufacture of the 
said tyre 1 continues with the depositing on this 
toroidal support of a pair of annular reinforcing 

30 structures 3, to anchor the said tyre to a mounting 
rim. 

Once the abovementioned annular reinforcing 
structures 3 have been deposited, one or more carcass 
plies 2 are deposited to produce the carcass structure 
35 of the tyre according to the invention. 

Thereafter, the belt layers 6 and preferably the 0° 
layer 7 of textile or metal cords is deposited in 
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succession in a radially external position on the said 
carcass structure to produce the belt structure 5. 

At the end of the tyre manufacturing process, a 
strip 9, 10 is wound in axially consecutive turns in a 
5 radially external position relative to the said belt 
structure 5, to form a tread band 4. 

In accordance with the invention, the said strip 
has an elongate right cross section that is 
asymmetrical in the transverse direction. The said 

10 strip preferably has a right cross section with at 
least one taper towards one edge. If this right cross 
section is tapered on both edges, the taper towards one 
edge is steeper than the taper towards the other edge. 
In a preferred embodiment, as illustrated in Figure 

15 2, the said strip 9 has a basically "drop" -shaped right 
cross section, thick near one edge and tapering towards 
the other edge. 

This strip, which is preferably deposited on the 
said toroidal support with its long dimension 

20 approximately parallel to the axis of rotation of the 
support, allows the edges of axially adjacent turns to 
be overlapped in such a way as to vary the thickness of 
the deposited layer and so modify the dimension along 
the axial line according to requirements; the tread 

25 band can thus be built up with a single relative axial 
displacement, in the same direction along the 
peripheral line of the right cross section of the 
toroidal support, between the said toroidal support and 
the said output die. 

30 Figure 3 shows another embodiment of a strip 

according to the invention. More precisely it shows a 
strip 10 whose outline is such as to inscribe or 
circumscribe the "drop" shape of the strip 9 of Figure 
2. The strip 10 thus possesses more or less the same 

35 geometrical characteristics as the "drop" structure of 
the strip 9 and it produces the same result when 
deposited on the said toroidal support. 
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The strip 10 of Figure 3 preferably comprises a 
base 11 of length b and two portions 12, 13 shaped 
asymmetrically with respect to a vertical axis X-X that 
intersects the centre of the said base 11 . 
5 The strip 10 comprises a first side 14 and a second 

side 15 directed at right angles to the abovement ioned 
base. The said first side 14 is preferably longer than 
the second. 

The upper profile of the strip 10 is defined by a 
10 first straight section 16 of length 1. The said first 
straight section 16 is preferably parallel to the 
abovement ioned base 11. In a preferred solution, the 
said first straight section 16 is at a distance H from 
the said base 11 which is greater than the lengths of 
15 the abovement ioned first and second sides 14, 15. 

The said first straight section 16 is also 
connected to the upper edges of the abovement ioned 
first and second sides 14, 15, by a second straight 
section 17 and a third straight section 18, having 
20 respective lengths li and 1 2 . 

The said second and third straight sections 17, 18 
are preferably inclined in opposite directions to each 
other. 

As is clear from Figure 3, the shape of the cross 
25 section of the strip 10 is substantially formed by an 
irregular trapezium with major base 11 and minor base 
16 (the latter coinciding with the said first straight 
section) . 

In particular, it should be observed that the strip 
30 10 has the centre of gravity "G" of its cross section 
at a distance D from the said vertical axis X-X. 

In a preferred embodiment of the invention, the 
Applicant has found it convenient to give the said 
strip 10 the specific geometrical characteristics 
35 detailed below; these may be applied either separately 
or in combination with each other: 
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-the ratio l/(b/2) of the length 1 of the minor 
base 16 to one half of the length b of the major base 
11 is between 0 and 0.75; 

-the ratio H/b of the maximum height H of the strip 
5 10 to the length b of the major base 11 is between 0.1 
and 0.2/ 

-the ratio li/l 2 between the respective lengths of 
the said second and third straight sections 17, 18 is 
between 0 . 8 and 0.2; 

10 -and the ratio D/b of the said distance of the 

centre of gravity G of the strip 10 from the said 
vertical axis X-X to the length b of the major base 11 
is between 0.05 and 0.3. 

The length b of the major base 11 is preferably 

15 between 10 and 50 mm. The length 1 of the minor base 16 
is preferably between 0 and 40 mm. 

The said side 17 is preferably inclined with 
respect to the major base 11 by an angle a of between 
0° and 60°. The said side 18 is inclined with respect to 

2 0 the major base 11 by an angle (3 of preferably between 0° 
and 30°. 

The strip according to the invention is produced by 
an extruder located in the vicinity of the said 
toroidal support . 

25 The extruder includes a port with an output die of 

identical shape to and slightly smaller dimensions than 
the corresponding cross section of the said strip. 

In order better to elucidate the characteristics of 
the invention, reference will now be made to the 

30 operating step in which the strip, extruded by the 
extruder, is wound around the said toroidal support, 
which is moving in the axial direction and is rotating 
about an axis coinciding with the axis of rotation of 
the tyre. 

35 For simplicity of description the operating step 

will be described by assuming that a first turn of a 
strip has already been deposited at one edge of the 
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surface of the toroidal support, and a second turn is 
about to be laid so as to overlap the first. 

As illustrated in Figure 5, the said second turn is 
deposited on the first turn with a predetermined axial 
5 offset of its thicker edge relative to the thicker edge 
of the previously deposited turn. This axial offset is 
produced by varying the winding pitch of the said 
turns . 

The overlap between the first two turns is such as 

10 to greatly vary the thickness of the portion of the 
tread band being formed in an axially outermost 
position with respect to the thickness of the axially 
innermos t port i on . 

By this means the method according to the invention 

15 involves a step of correlating the shape of the cross 
section of the said strip to the amount of overlap of 
axially adjacent turns in order to form a tread band 
whose thickness varies in the axial direction. 

This correlating step is performed by varying the 

20 said winding pitch. More specifically, a reduction in 
the winding pitch, which results in a reduction in the 
axial distance of one turn from its axially adjacent 
partner, gives rise to a portion of tread band of 
increasing thickness, while an increase in the winding 

25 pitch, which results in an increase in the axial 
distance of one turn from its axially adjacent partner, 
gives rise to a portion of tread band of decreasing 
thickness . 

According to the invention, the variation in the 
30 amount of overlap of axially adjacent turns by a 
variation in the winding pitch makes it possible to 
produce the said tread band with a variable thickness 
in the axial direction by a single relative axial 
displacement, in the same direction along the 
35 peripheral line of the right cross section of the 
toroidal support, between the said toroidal support and 
the said output die. 
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As illustrated in Figure 5, during the formation of 
the abovementioned tread band 4, maximum values will 
therefore alternate with minimum values of the 
thickness of the tread band, so that the said band, 
5 when finished, has a series of depressions or cavities 
20 and projections or reliefs 21 substantially matching 
the solids and hollows of the moulding matrix. 

The green tyre, once manufactured in accordance 
with the above account, is placed in a special mould 
10 for moulding and curing. 

The curing mould is preferably a centripetal mould 
comprising two coaxial annular side plates (not shown) 
which act at the side walls of the tyre. As can be seen 
in Figure 4, interposed between the said side plates is 
15 a ring of sectors 24 that can be moved radially in both 
directions relative to the axis of rotation of the tyre 
placed in the mould, these sectors 24 comprising 
structural parts 26 that convert the movements of the 
said sectors parallel to the axis of the said mould 
20 into radial movements towards and away from the said 
sectors relative to the toroidal support 23. 

Each sector carries a moulding matrix 25 with ribs 
27 defining cavities 28 to form the tread pattern. 

In Figure 4 the mould is shown open with the matrix 
25 25 set back from the tyre. Notice that the ribs 27 of 
the matrix 25 are approximately aligned with the 
depressions 20 of the tread band that originated from 
the winding of the strip 10 about the toroidal support 
23 . 

30 As the mould is closed, these depressions 

facilitate the penetration of the ribs 27 into the 
thickness of the tread band and bring together the 
reliefs 21 of the tread band 4 with the bottom surface 
of the matrix 25, inside the cavities 28 defined 

35 between the ribs 27, thereby giving rise to the desired 
tread band pattern. 

By producing the tread band of a tyre with the said 
single relative axial displacement between the said 
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toroidal support and the said output die, the method 
according to the invention results in greater 
efficiency of the entire tyre manufacturing process in 
terms of speed and simplicity of execution. 
5 Furthermore, the formation of a tread band with 

cavities and projections accurately aligned with the 
solids and hollows of the moulding sectors procures the 
advantage of both reducing the forces required to push 
the ribs of the sectors into the tread band, and using 
10 compounds regarded as difficult to mould. 

Finally, notice that the present method can also be 
used for retreading worn tyres with a new tread band, 
thereby increasing the efficiency of this process. 
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CLAIMS 

1. Method for manufacturing a pneumatic tyre (1) 
comprising a toroidal carcass structure having a 

5 crown portion defined between two axially opposed 

side walls that extend radially towards the axis 
of rotation of the said tyre and terminate in two 
circumferential portions containing an annular 
reinforcing structure for anchoring the said tyre 

10 (1) on a corresponding mounting rim, and a tread 

band (4) extending circumf erent ially around the 
said carcass structure with a moulded relief 
pattern comprising solids alternating with 
cavities at least in the axial direction, the said 

15 method comprising the following steps: - forming 

the said carcass structure, - winding, onto the 
said crown portion of the said carcass structure, 
a strip (9, 10) of elastomeric material in a 
plurality of axially consecutive turns of the said 

20 strip (9, 10) , until the said tread band (4) is 

formed, - and placing the said tyre (1) in a 
curing mould and moulding and curing the said 
tyre, the said method being characterized in that 
it includes the following steps: - producing the 

25 said strip (9, 10) with an elongate right cross 

section that is asymmetrical in the transverse 
direction; - and winding the said strip (9, 10) 
onto the said crown portion, one turn being at 
least partly overlapped onto the previously 

30 deposited, axially adjacent turn. 

2. Method according to Claim 1, that includes the 
step of correlating together the shape of the 
cross section of the said strip (9, 10) and the 

35 amount of overlap of axially adjacent turns to 

form a tread band (4) whose thickness may vary in 
the axial direction. 
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3. Method according to Claim 2, in which the said 
correlating step is carried out by a single 
relative axial displacement, in the same direction 
along the peripheral line of a right cross section 
5 of a toroidal support (23) , between the said 

toroidal support (23) and an output die producing 
the said strip (9, 10) . 



4. Method according to Claim 2, in which the 
10 correlating step is carried out by varying axially 

the winding pitch of the said strip (9, 10) . 

5. Method according to Claim 4, in which a portion 
of tread band (4) of increasing thickness is 

15 produced by reducing the said winding pitch. 



6. Method according to Claim 4, in which a portion 
of tread band (4) of decreasing thickness is 
produced by increasing the said winding pitch. 

20 

7. Method according to Claim 2, in which the said 
correlating step produces a plurality of cavities 
(20) and reliefs (21) that substantially match the 
solids and hollows, respectively, of a moulding 

25 matrix for the said tread band (4) . 

8. Method according to Claim 1, in which the said 
strip (9, 10) is extruded with a right cross 
section having at least one taper at one edge. 

30 

9. Method according to Claim 8, in which the said 
right cross section is tapered at each edge, the 
taper towards one edge being steeper than the 
taper towards the other edge. 

35 

10. Method according to Claim 1, in which the said 
strip (10) is extruded with a right cross section 
of irregular trapezoidal form. 
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11. Method according to Claim 1, in which the said 
strip (9) is extruded with a "drop" -shaped right 
cross section. 

5 

12. Method according to Claim 10, in which the said 
strip (10) is extruded with a right cross section 
which at the edge of a shorter portion is thicker 
than at the other edge. 

10 

13. Method according to Claim 10, in which the said 
strip (10) is extruded with a right cross section 
in which the centre of gravity (G) of the said 
section is displaced towards one edge at a 

15 predetermined distance (D) from the vertical axis 

(X-X) intersecting the centre of a base (11) of 
the said strip (10) . 

14. Method for retreading a pneumatic tyre (1) , 
20 comprising the following steps: - preparing a 

carcass structure for the said tyre (1) , 
winding, onto a crown portion of the said carcass 
structure, a strip (9, 10) of elastomeric material 
in a plurality of axially consecutive turns of the 

25 said strip (9, 10), until a tread band (4) is 

formed, - and placing the said tyre (1) in a 
curing mould and moulding and curing the said 
tyre, the said method being characterized in that 
it includes the following steps: - producing the 

30 said strip (9, 10) with an elongate right cross 

section that is asymmetrical in the transverse 
direction; - and winding the said strip (9, 10) 
onto the said crown portion, one turn being at 
least partly overlapped onto the previously 

35 deposited, axially adjacent turn. 



15. Method according to Claim 14, that includes the 
step of correlating together the shape of the 
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cross section of the said strip (9, 10) and the 
amount of overlap of axial ly adjacent turns to 
form a tread band (4) whose thickness may vary in 
the axial direction. 



WO 03/070454 



1/3 



PCT/IT02/00100 



1 




FIG 1 



SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 



WO 03/070454 



PCT/IT02/00100 



3/3 



i 

i 




SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH REPORT 



lnt( lonal Application No 

PCT/IT 02/00100 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 B29D30/60 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 B29D 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and. where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category • 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


EP 1 033 218 A (SUMITOMO RUBBER IND) 


1,2,4-6, 




6 September 2000 (2000-09-06) 


8,10,12 


Y 




7,14,15 




page 3, line 43 -page 4, line 5; figures 






5B.6C 






figures 2.10A 




Y 


US 3 308 000 A (H0LMAN RUDOLPH G) 


14,15 




7 March 1967 (1967-03-07) 






column 8, line 25 - line 28 




Y 


PATENT ABSTRACTS OF JAPAN 


7 




vol. 2000, no. 24, 






11 May 2001 (2001-05-11) 






& JP 2001 179848 A (T0Y0 TIRE & RUBBER CO 






LTD), 3 July 2001 (2001-07-03) 






abstract; figures 6,7 






-/-- 





m 



Further documents are listed in the continuation of box C. 



Patent family members are listed in annex. 



• Special categories of cited documents : 

'A 1 document defining the general state of the art which is not 

considered to be of particular relevance 
'E* earlier document but published on or after the international 

filing dale 

V document which may throw doubts on priority claim(s) or 
which Is cited to establish the publication date of another 
citation or other special reason (as specified) 

°O a document referring to an oral disclosure, use, exhibition or 
other means 

■P" document published prior to the international filing date but 
later than the priority date claimed 



later document published after the international filing dale 
or priority date and not In conflict with the application but 
cited to understand the principle or theory underlying the 
Invention 

document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
Involve an Inventive step when the document Is taken alone 

document of particular relevance; the claimed Invention 
cannot be considered to Involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

' document member of the same patent family 



Date of the actual completion of the international search 

8 October 2002 


Date of mailing of the international search report 

18/10/2002 


Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL-2280HV Rljswijk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl. 
Fax (+31-70) 340-3016 


Authorized officer 

Fregosi, A 



Form PCTMSA/210 (second sheet) (July 1992) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT M onai Application no 

PCT/IT 02/00100 


(^Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 


Category • 


Citation ot document, with indlcatton.whare appropriate, ol the relevant passages 


Relevant to claim No. 


A 


US 4 551 806 A (ST0RACE ANTHONY ET AL) 
5 November 1985 (1985-11-05) 
the whole document 


1-15 



Form PCT7ISA/210 (continuation ot second sheet) (July 1992) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

information on patent family members 



Inl 



fonal Application No 

PCT/IT 02/00100 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



EP 


1033218 


A 


06-09-2000 


JP 


2000254980 A 


19-09-2000 










EP 


1033218 A2 


,;06 1 09-2000 


US 


3308000 


A 


07-03-1967 


NONE 






JP 


2001179848 


A 


03-07-2001 


NONE 






US 


4551806 


A 


05-11-1985 


NONE 







Form PCT/ISA/210 (patent family annex) (July 1992) 



